Antineoplastic effect of the combination of 2,3-dihydro-1H-pyrazole[2,3a]imidazole plus deoxyadenosine/erythro-9-(2-hydroxyl-3-nonyl)adenine in mice with L1210 leukemia cells.
Administration of 2,3-dihydro-1H-pyrazole[2,3a]imidazole (IMPY, 150 mg/kg) followed 8 hr later by injection of deoxyadenosine/erythro-9-(2-hydroxyl-3-nonyl)adenine (dAdo/EHNA, 175 mg/17.5 mg/kg) on days 2, 3, 6, and 7 increased the mean survival time of L1210 tumor bearing mice (210%). The sequential treatment was more efficacious than the simultaneous administration of these drugs. Administration of IMPY or dAdo/EHNA, alone, at the same doses as in the combination, did not prolong the life-span of tumor bearing mice. To determine the basis for the increased survival due to the sequential treatment with IMPY and dAdo/EHNA, cell cycle analysis and deoxyribonucleoside triphosphate concentrations were measured. Cytotoxicity of IMPY and dAdo/EHNA is known to be achieved through the inhibition of ribonucleotide reductase. IMPY is a specific inhibitor of the nonheme-iron subunit of ribonucleotide reductase, whereas deoxyadenosine in the presence of the adenosine deaminase inhibition, EHNA, is converted to deoxyadenosine 5'-triphosphate (dATP), which is a specific inhibitor of the effector-binding-subunit of ribonucleotide reductase. Our studies showed that L1210 cells accumulated in early S-phase, whereas intracellular dATP and deoxyguanosine triphosphate (dGTP) pools were depleted 8 hr after IMPY administration. dAdo/EHNA administration 8 hr after IMPY injection caused an increase in the intracellular concentration of dATP while maintaining the depletion of the dGTP pool and prolonged the S-phase as compared to the administration of IMPY alone.